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Description 

The present invention relates to the purification of 
gases and in particular to the reduction of the emission 
of particulate and other materials from the exhausts of s 
internal combustion engines. 

One of the major problems associated with the 
development and use of internal combustion engines is 
the noxious exhaust emissions from such engines. Two 
of the most deleterious materials, particulariy in the io 
case of diesel engines, are particulate cartx)n and 
oxides of nitrogen (NOx). Increasingly severe emission 
control regulations are forcing internal combustion 
erigine and vehicle manufacturers to find more efficient 
ways of renxjving these materials in particular from is 
internal combustion engine exhaust emissions. Unfortu- 
nately, in practice, it is found that techniques which 
improve the situation in relation to one of ttie above 
components of internal combustion engine exhaust 
emissions tend to worsen the situation in relation to the so 
otiier. Even so. a variety of systems for trapping particu- 
late emissions from internal comtxjstion engine 
exhausts have t>een investigated, particularly in relation 
to making such particulate emission traps capable of 
being regenerated when they have become saturated 2S 
with particulate material. 

Examples of such diesel exhaust particulate filters 
are to be found in European Patent Application EP 0 
DID 384; US Patents 4.505.107; 4.485.622; 4.427.418; 
and 4.276.066; EP 0 244 061; EP 0 112 634 and EP 0 30 
132 166. 

In all ttie above cases, the particulate matter is 
removed from diesel exhaust gases by a simple, physi- 
cal trapping of particulate matter in the interstices of a 
porous, usually ceramic, titer body, wtiich is then regen- 3S 
erated by heating the fitter body to a temperature at 
which the trapped diesel exhaust particulates are burnt 
off. In nx>st cases ttie filter body is monolittiic. alttiough 
EP 0 010 384 does mention ttie use of ceramic beads, 
wire meshes or metal screens as well. US Patent 40 
4,427 A'^S discloses the use of ceramic coated wire or 
ceramic fbres. 

In a broader context, the precipitation of charged 
particulate matter by electrostatic forces also is known. 
However, in this case, precipitation usually takes place 4S 
upon large planar electrodes or metal screens. 

Also. PCT specification WO 91A)3315 discloses an 
air purifier consisting of two cylindrical co-axial elec- 
trodes the space between which is filled witti beads of a 
dielectric material. In use a plasma is generated in the so 
region containing the dielectric be^. and it is this 
plasma which carries out the purification process. The 
beads of dielectric material in general merely enable 
stable plasma conditions to be maintained and control 
the aerodynamic resistance of the purifier, alfliough if ss 
desired the beads can be adapted to catalyse purifica- 
tion reactions. Although the pellets are described as 
t>eing dielecti^ic. their dielectric constant is only atx)ut 
that of air. EP spedfk^tion 0 443 625 A1 discloses an 



internal combustion engine exhaust purifier which 
includes a filter element in the form of a honeycomb 
made of a composite ceramic material the dielectric 
constant of which varies tx>tti axially and radially In use 
ttie purifier acts as a simple fQter for particulates (soot) 
in the exhaust gases from an internal combustion 
engine, but when the filter is bfocked. ttien the element 
is subjected to microwave radiation to heat it to bum off 
the soot The idea of varying ttie dielectric constant Is to 
cause the fitter element to be heated most where ttie 
deposits of soot are thickest. 

According to the present invention ttiere is provided 
a gas purification device, comprising a reactor chamber 
adapted to form part of a gas f tow system, wherein ttie 
reactor chamber includes an active element ttvough 
which in use gases to be purified are constrained to 
pass, consisting of a gas permeable body of pellets of a 
material having a high dielectric constant and at least 
one pair of electrodes by means of whk;h the pellets 
within the active element can t>e charged electrically. 

According to the invention in one aspect there is 
provided a reactor tor reducing exhaust emissions from 
internal combustion engines, comprising a reactor 
chanf4>er adapted to form part of an internal contxistion 
engine exhaust system, the reactor chamber including 
an active element through which, in use, extiaust gases 
are constrained to pass consisting of a gas permeat)le 
body of pellets of a heat resistant material having a high 
dielectric constant and at least one pair of electrodes by 
means of which the peDets within the active element can 
be charged electrically 

According to ttie invention in a second aspect ttiere 
is provided an exhaust system for an ihtemal combus- 
tion engine, including a reactor chant>er including an 
active element through wfuch in use exhaust gases are 
constrained to pass consisting of a gas permeable txxJy 
of pellets of a heat resistant material having a dielectric 
constant of at least approximately one tfiousand and at 
least one pair of electrodes tiy means of whteh the pel- 
lets wittiin the active element can be charged electri- 
cally. 

Preferably there is included more ttian one reactor 
chamber and there is provided means whereby exhaust 
gases can be diverted from one reactor chamber to 
anottier. 

Preferakily the electrodes are in the form of metal 
grids which serve also to retain the pellets in position 
wrttiin the active element 

The pellets can be regular or irregular in shape and. 
preferably, in addition to having a high dielectric con- 
stant the material out of which they are made has ferro- 
electric properties. Suitable materials are lead magne- 
sium niobate. lead titanate. lead zirconate or barium 
titanate. 

Preferably there may t)e provkfed also a second set 
of electrodes so positioned that in use exhaust gases 
pass the additional electrodes prior to entering a reactor 
chamber thereby enabling an electric charge to be cre- 
ated on particulate matter contained in ttie exhaust gas 
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prior to its passage through the active element in the 
reactor chant)er. 

According to the invention in another aspect there 
is provided a method of redudng exhaust emissions 
from internal contxjstion engines, comprising the oper- 
ations of passing exhaust gases from an internal com- 
bustion engine through a reactor chamber including an 
active element consisting of a gas permeable body of 
pellets of a heat resistant material having a dielectric 
constant of at least approximately one thousand and 
applying an electric potential to the pellets In the active 
element. 

Preferably the pellets are heated to a temperature 
sufficient to burn off cartxxiaceous deposits upon them; 
a suitable way of doing this continuously is to apply an 
AC potential of the order of tens of kilovolts to the pel- 
lets; the resulting microplasmas generated in the 
spaces between the pellets makes them self-cleaning. 

The invention will now be described, by way of 
example, with reference to the accompanying drawings, 
in which 

Figure 1 is a longitudinal section of a portion of an 
eixperimental reactor for reducing exhaust emis- 
sions from an internal combustion engine. 

Figure 2 is a longitudinal section of a rapid flow 
reactor chanrtber entedying the invention for use in 
renfKJving particulate and other emissions from the 
exhaust gases emitted t>y a diesel engine. 

Figure 3 is a representation of another embodiment 
of the invention. 

Figure 4 shews particulate deposits on afilter paper 
included in a test system downstream of an experi- 
mental exhaust gas purification device according to 
Figure 1 of the drawings at various intervals from 
the start of an 6}9>erimental run both with the inven- 
tion in operation and with the invention inoperative, 
and 

Figure 5 shows part of two infra red absorption 
spectra of a test gas passed through the exhaust 
gas purification device of Figure 1 . both with it oper- 
ative €md inoperativa 

Referring to Figure 1 of the drawings, an experi- 
mental intemal corhbustion engine exhaust purification 
apparatus consists of a reactor chamber 101, only one 
end of which is shown and desaibed as the other end is 
identical. Each end of the reactor chamber 1 01 consists 
of a metal end-piece 1 02 which is adapted to fit inside a 
cylindrical envelope 103 which is made of an insulating 
ceramic material. A gas-tight seal between tiie end- 
piece 102 and the envelope 103 is made by an 0-ring 
seal 1 04 which seats in a groove 1 05 formed in the end- 
piece 102. The end-piece 102 consists of an Inner sec- 
tion 106 and an outer section 107 vvhich are held 



togettier kiy a ring of set screws 108. A double mesh 109 
made of stainless steel is held between the inner and 
outer sections 106 and 107 of the end-piece 102. The 
mesh 109 holds in place a body of ferro-electric pellets 

5 110 and also acts as an electrode means of which a 
voltage of the order of 20 kilovolts can be applied to the 
pellets 110 via a connection 111 to one of the set 
screws 1 08; The outer section 1 05 of tiie end-piece 102 
has a hollow axial stub 1 12 by means of which exhaust 

10 gas from an intemal combustion engine, not shown, can 
be admitted to the reactor chamber 101. A similar stub 
on the corresponding end-piece (not shewn) at the 
other end of the reactor chamber 101 enables the puri- 
fied exhaust gas to leave the reactor chanfoer 101 . The 

15 reactor chamber 101 needs to l>e isolated electricaUy 
from the remainder of the exhaust system of which it 
forms a part. This can k>e done in any convenient way. 
For example, insulating coupling sleeves can be used 
which fit over the stub 112 and its counterpart at tiie 

20 other end of the reactor chamber 101 . Alternatively tiie 
stut>s can t>e isolated electrically from the remainder of 
their respective end pieces. 

Refenring to Rgure 2 of the drawings, a reactor 
chamber 201 lor use witti a diesel engine exhaust sys- 

25 tem to reduce the emissfon of parttoulatocartx)naceous 
material therefrom consists of a generally cylindrical 
outer portion 202. an inner portion 203 and an end plate 
204 which is attached by means of a ring of bolts 205 to 
a flange 206 whtoh forms part of the outer portion 202 . 

30 A gas-tight seal t>etween the outer portion 202 of the 
reactor chamber 201 and the end plate 204 is made by 
means of a gasket 207. The inner portion 203 of tiie 
reactor chamber 201 and the end plate 204 are adapted 
to receive and hokl a body 208 of fenro-electric pellets 

35 209 which are iracked between two metal mesh cylin- 
ders 210 and 211. The cylinders 210 and 211 act as 
electrodes by means of which the pellets 209 can be 
charged. Also included is a cylindrical electrode 212 
whk;h surrounds the body 208 of pellets 209. The elec- 

40 trode (optbnaQ 212 enables particulate cartx)naceous 
material (soot) in exhaust gases 213 from a diesel 
engine (not shown) to k>e charged prior to their passage 
into and tivough the body 208 of pellets 209. An inlet 
port 214 and bleed valve 215 enable an oxidising gas to 

45 be fed from a reservoir 216 into the reactor chamfoer 
201 , if desired, to a^ist in regenerating the body 208 of 
pellets 209 by buming off the soQt deposited upon them. 
Alternatively, a reducing gas such as ammonia or urea 
can be admitted into the reactor chamber 201 to reduce 

so l^x^0^2' 

In use, a high DC voltage of some kilovolts is 
applied to the outer electrode 210, which causes the 
pellets 209 to become strongly polarised and act as an 
electrostatic filter. The action of the body 208 of pellets 
55 209 is enhanced by applying a similar voltage to ttie 
electrode 212 so as to charge soot particles in the 
exhaust gases 21 3. 

If the body 208 of pellets 209 have become satu- 
rated with soot particles, it can be regenerated in situ by 
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a mrrber of techniques. For example, an AC or pulsed 
DC voltage can be applied to the body 208 off pellets 
209 by means of the electrodes 210 and 211 so as to 
create micrcplasmas on the surfaces of the pellets 209 
which oxkfise the soot particles. Altematively, resistive 5 
heating of the pellets 209 can be employed using inter- 
nal heating elements. Another possibility is to use 
microwave or RF radiation to create the microplasmas. 
In all cases, the regeneration can be aided by bleeding 
oxygen into the reactor chamber 201 via the port 214 
and bleed valve 215. Yet another possible way of regen- 
erating the pellets 209 is to increase the temperature of 
the exhaust gases by making the engine run hot for a 
short period. 

Figure 3 illustrates an arrangement which uses two 
reactor chambers 301 and 302. which are not illustrated 
in detail. Each of the reactor chambers 301 and 302 
consists of a cylindrical inlet 303, a conical body portion 
304 and an outlet 305. Also there are a perforated grid 
306, a body 307 of ferro-eleclric pellets 308, a second 
perforated grid 309, which together with the grid 306 
holds the pellets 308 in place, and an auxiliary charging 
electrode (not shown). The grid 309 is earthed and the 
grid 306 is insulated, so as to be capable of acting as a 
high voltage charging electrode. 

The reactor chamt)ers 301 and 302 are arranged in 
a Y-configuration and at their junction is placed a flap 
gate valve 310. In use, the flap valve 310 Is arranged to 
dose off one of the reactor chambers 301 and 302 so 
that it can be regenerated after use and then be ready 
for use while the other reactor chamber is in use. and 
vice versa. In order to assist starting of an engine in the 
exhaust system of which the reactor chambers 301 , 302 
are included, the flap valve 310 can be positioned so 
that both reactor chambers 301, 302 are in circuit 
together. 

Referring to Rgure 4, there is shown two groups of 
filter papers which were installed in an experimental rig 
downstream of the exhaust gas purifier described with 
reference to Rgure 1, through which smoke was 
passed. It can be seen that when a potential difference 
of about 20 kV was applied across the body of ferro- 
electric pellets 109 even after a period of twelve min- 
utes, substantially all the particulate matter in the smoke 
was removed by the gas purifier, whereas when no 
potential difference existed across the txxJy of ferro- 
electric pellets 109, the filter was totally blocked by par- 
ticulate matter in the smoke. 

Rgure 5 shews the results of a similar experiment 
in whk^h toluene was preserit in a test gas passed 
tfirough a purifier as described with reference to Rgure 
1. As can be seen, the majority of the toluene was 
renrx>ved from the test gas. 

It has tieen found in practice that if the applied 
potential is AC rattier than DC ttien ttie ferro-electric pel- 
lets show a degree of self-cleaning ability arxi the life- 
time before regeneration by heating is necessary is 
increased conskJerably. Under the normal range of die- 
sel engine operating conditions the pellets are com- 



pletely self cleaning when operated in ttie AC nrKxJe. 

The sett-cleaning effect is enhanced if ttie pellets 
are irregular in shape because the corners enhance the 
formation of microplasmas which assist the oxidation of 
cartxxiaceous depositSw Such nncroplasmas also assist 
the reduction of nitrous oxides when a reducing gas is 
added to the exhaust gases in the reactor cfiamber. 

The dielectric constant of most ceramic/ferro-elec- 
tric materials is a function of temperature with a well- 
defined maximum value. The material for ttie pellets 
110, 209 therefore can be chosen in accordance witti 
the position in the exhaust system at which the reactor 
is to be placed. For example, if it is to be placed at the 
exhaust manifold end of ttie exhaust system where ttie 
operating temperature is likely to be about 5 - 600"C, 
ttien materials such as lead niobate. witti or wittiout 
magnesium as a constituent of the material, or lead 
titanate are suitat)le, whereas if the reactor is to be 
placed at the tail pipe end of the exfiaust system where 
operating temperatures are atx>ut 300**C, then lead zir- 
oonate or related compounds are suitable. Other mate- 
rials can be chosen for use in intermediate positions. 

A particularly useful material is barium titanate 
because it appears to have catalytic properties whk:h 
promote ttie reduction of NOx to N2 as well as ttie oxida- 
tion of carbonaceous particles (soot) to CO/CO2/H2O. 

Claims 

1 . A device for removing particulate pollutants from a 
gaseous medium, comprising a reactor cfiarriber 
(201) adapted to form part of a gas flew system 
containing a body (208) of pellets (20^, means 
(202, 203, 204) for constraining a gaseous medium 
from which particulate pollutants are to be removed 
to pass through ttie body (208) of pellets (209). 
wherein the pellels (209) are made of a material 
having a high cfielectric constant and there is pro- 
vkJed means (210, 21 1) by means of whk;h the pel- 
lets (209) can be charged electrically. 

2. A device according to Claim 1 wherein the means 
t>y means of which ttie pellets (209) can be charged 
comprises a pair of gas permeat)le electrodes (210, 
21 1) forming part of a containment for the pellels 
(209). 

3. A device according to Claim 1 or Claim 2 wherein 
ttie material from which the pellets (209) are made 
has ferro electric properties. 

4. A device according to Claim 3 wherein ttie pellets 
(209) are made from lead magnesium niobate, lead 
titanate, lead zirconate or barium titanata 

5. A device according to any of Claims 1 to 4 wherein 
there is included an electrode, or electrodes (212) 
so positioned that, in use. the gaseous medium 
passes them before entering the body (208) of pel- 
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lets (209). 

6. A device according to any of Claims 1 to 5 wherein 
there is included means (214, 215. 216) for adding 

a reactive gas to the gaseous medium. s 

7. A device according to any of Claims 1 to 6 adapted 
to form part of an internal combustion engine 
exhaust system. 

10 

8. A device according to Claim 7 wherein the material 
from which the pellets (209) are made is adapted to 
catalyse the reduction of Noxto N2. 

9. A device according to Claim 7 or Claim 8 wherein is 
the material from which the pellets (209) are made 

is adapted to catalyse the conversion of cartxxia- 
ceous material to a gaseous mixture of cartxm 
monoxide. cartxHi dioxide and water. 

20 

10. A device according to Claim 8 or Claim 9 wherein 
the pellets (209) are made of barium titanate. 

11. A method of reducing exhaust gas emissions from 

an internal combustion engine comprising the steps 2S 
of passing exhaust gases from an internal combus- 
tion engine through a body (208) of pellets made 
from a heat resistant material having a high dielec- 
trie constant and applying an electric potential to 
the pellets (208) sufficient to cause particulate mat- 30 
ter contained in the exhaust gases to be deposited 
upon the pellets (208). 

12. A method acooiding to Claim 11 wherein there is 
included the operation of adding to the exhaust 3s 
gases a reactive gas adapted to react with pollut- 
ants contained in the exhaust gases. 

13. A method according to Claim 12 wherein the reac- 
tive gas is adapted to reduce gaseous nitrogenous 40 
oxides contained in the exhaust gases. 

14. A method according to Claim 13 wherein the reac- 
tive gas is amnnonia or urea. 

45 

15. A method according to any of Claims 11 to 14 
wherein there is included the operation of si^ject- 
ing the exhaust gases to an electric field prior to 
their passage through the body of pellets (209) so 

as to charge electrically p)articulate matter so 
entrained in the exhaust gases prior to their, pas- 
sage through the body of pellets (209). 

16. A method according to any of Qaims 11 to 15 
wherein the electric potential is unidirectional. 55 

17. A method according to Claim 16 wherein the unidi- 
rectional potential is pulsed. 



ia A method according to any of Claims 11 to 17 
wherein the electric poteritial is of the order of 20 
Mlovolts. 

PatentansprOche 

1. Vorrichtung zum Entfernen bzw. Abscheiden von 
aus Partikein bestehenden bzw. partikelfOrmigen 
Schmutz- bzw. Schadstoffen von einem gasfOrmi- 
gen Medium, welche eine Reaktions- tizw. Reaktor- 
kammer (201) umfa8t, die angepa8t ist, daB sie 
einen Teil eines GasstrOmungssystems bildet, wel- 
ches einen KOrper (208) mrt Pellets (209) und Mittel 
(202. 203, 204) enthdlt, um ein gasfOrmiges 
Medium, von dem die aus Partikein t>estehenden 
Schmutzstoffe entfernt werden sollen, dazu zu 
zwingen, durch den KOrper (208) mit Pellets (209) 
hindurchzugelangen bzw. hindurchzustrOmen. bei 
der die Pellets (209) aus einem Material hergestellt 
sind, das eine groBe DielektrizitatskDnstante auf- 
weist, und Mittel (210. 211) vorgesehen sind. mit 
deren Hilfe die Pellets (209) elektrisch aufgeladen 
werden kOnnen. 

2. Vornchtung nach Anspruch 1 , bei der das tizw. die 
Mittel. mrt deren Hilfe die Pellets (209) aufgeladen 
werden kOnnen, ein Paar aus gasdurchldssigen 
bzw. durchstrOmbaren Elektroden (210, 211) 
umfaBt. das bzw. die einen Teil einer EinschlieBung 
bzw. eines Behaiters fOr die Pellets (209) bildet 

3. Vorrichtung nach Anspruch 1 Oder 2, bei der das 
Material, aus dem die Pellets (209) hergestellt sind. 
ferroelektrische Eigenschaften aufweisL 

4. Vbrrichtung nach Anspruch 3, bei der die Pellets 
(209) aus Bleimagnesiumniobat, Bleititanat, Bleizir- 
konat Oder Bariumtitanat hergestellt sind. 

5. Vbrrtehtung nach einem der AnsprOche 1 bis 4, bei 
der eine Elektrode Oder Elektroden (212) so ange- 
ordnet ist t)zw. sind. daB das gasfOrmige Medium 
diese in Gebrauch passiert bevor es in den KOrper 
(208) mit Pellets (209) gelangt 

6. Vorrichtung nach einem der AnsprOche 1 bis 5, bei 
der Mittel (214. 215. 216) zum HinzufOgen eines 
reaktiven Gases zu dem gasfOrmigen Medium ent- 
halten sind. 

7. Vorrichtung nach einem der AnsprOche 1 bis 6, die 
angepaBt ist. daB sie einen Tell eines Verbren- 
nungsmotor-Abgassystems bildet. 

8. Vorrk^ng nach Anspruch 7, bei der das Material, 
aus dem die Pellets (209) hergestellt sind. ange- 
paBt ist. daB es die Reduktion von NOx zu N2 kata- 
lysiert 
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9. Vorrichtung nach Anspruch 7 oder 8. bei der das 
Material, aus dem die Pellets (209) hergestellt sind. 
angepaOt ist, daB es die Umwandlung von kohlen- 
stoffhaltigem Stoff In ein gasfOrmlges Qemisch aus 
Kbhiennionoxid. Kbhiendioxid und \Ateser kataly- s 
sieit 

10. Vorrichtung nach Anspruch 8 oder 9, be\ der die 
Pellets (209) aus Bariumtitanat hergestellt sind. 

10 

11. Verfahren zur Reduzierung t>zw. Minderung von 
Abgasemissionen von einem Veitrennungsmotor. 
das die Schritte unrifa8t, das At>gase von einem 
Vert>rennungsmotor durch einen Kfirper (208) mit 
Pellets hindurchgelangen bzw. hindurchstrOmen, 75 
die aus einem wdrme- bzw. hitzeresistenten Mate- 
rial hergestellt sind, das eine groBe Dlelektrizitats- 
konstante aufweist. und das ein elektrisches 
Potential an die Pellets (208) angelegt wird, das 
ausreicht um zu bev^irken, daB sich der aus Parti- 20 
kein bestehende Stoff. der in den Abgasen enlhal- 
ten ist, auf den Pellets (208) abscheidet bzw. 
niederschiagt 

1 2. Verfehren nach Anspruch 11 . bei dem der Vbrgang 2s 
eingeschlossen ist, daB den At)gasen ein reaktives 
Gas hinzugefOgt wird, das angepaBt ist, daB es mit 
Schmutz- bzw. Schadstoffen reagtert, die in den 
Abgasen enthalten sind. 

30 

13. Verfahren nach Anspruch 12, bei dem das reaktive 
Gas angepaBt ist, daB es in den Abgasen enthal- 
tene gasfOrmige, stickstofihaltige QxkJe reduziert 

14. Verfahren nach Anspruch 13, bei dem das reaktive 3s 
Gas Ammoniak Oder Harnstoff bzw. CaxbavM ist. 

1 5. Verfahren nach einem der AnsprOche 1 1 bis 14, bei 
dem der Vorgang eingeschlossen ist, daB die 
Abgase vor ihrer Passage durch den KOrper mit 40 
Pellets (209) einem elektrischen Feld ausgesetzt 
warden, so daB der in den Abgasen mrtgerissene, 
aus Partikeln bestehende Stoff vor seiner Passage 
durch den KOrper mit Pellets (209) elektrisch au^e- 
laden wild. 4s 

1 6. Verfahren nach einem der AnsprOche 1 1 bis 15. bei 
dem das elektrische Potential unidirektk>nal ist. 

17. Verfahren nach Anspruch 16, bei dem das unkiirek- so 
ttonale Potential gepulst ist. 

18. Verfahren nach einem der AnsprOche 1 1 bis 17, bei 
dem das elektrische Potential von der GrOBenord- 
nung von 20 Kitovolt ist. ss 

Revendications 

1. Dispositif pour enlever des polluants particulaires 



dun milieu gazeux, ce dispositif comprenant une 
chanrt)re de reaction (201) convenant bien pour 
faire partie d'un systems ou circuit de circulation de 
gaz, contenant un corps (208) de pastilles ou gra- 
nules (209), des moyens (202. 203. 204) pour obli- 
ger un milieu gazeux dont on dort enlever les 
polluants parttoulaires k traverser le corps (208) de 
pastilles ou granules (209), les pastilles ou granules 
(209) 6tant constitu6s d'une mati^re ayant une 
oonstante di6lectrique ^ev6e et le dispositrf com- 
portant des moyens (210, 21 1) permettant de char- 
ger 61ectriquement les pastilles ou granules (209). 

2. Dispositif selon la revendication 1, dans lequel le 
moyen permettant de charger les pastilles ou gra- 
nules (209) comprend une paire d*6lectrodes (210, 
211) perm6at)les d du gaz et faisant partie d*un 
agencement de retenue des pastilles ou granules 
(209). 

3. Dispositif sek>n la revendication 1 ou la revendica- 
tion 2, dans lequel la matidre dont les pastilles ou 
granules (209) sent constitute possdde des pro- 
pri6t6s ferro^lectriques. 

4. Dispositif selon la revendicatbn 3, dans lequel les 
pastilles ou granules (209) sont en niobate de 
magn6sium-pbmb, en titanate de plomb, en ziroo- 
nate de ptomb ou en titanate de baryum. 

5. Dispositif selon Tune quelconque des revendica- 
tions 1 k 4, dans lequel 11 y a une Electrode, ou des 
Electrodes (212) (fispo66e(s) de fagbn que, en ser- 
vice, le milieu qazeux les traverse avant de p6n6trer 
dans le corps (208) de pastilles ou granules (209). 

6. Dispositif selon Tune quelconque des revendica- 
tions 145, dans lequel il y a des moyens (214, 21 5, 
216) pour ajouter un gaz r6actif au milieu gazeux. 

7. Dispositif sekxi Tune quelcorx^ue des reverxiica- 
tions 1 k 6, convenant taen pour faire partie d'un 
systdme ou circuit d'6chappement de moteur k 
oorTt)ustk>n interne. 

8. Dispositif selon la revendication 7, dans lequel la 
mati^re dont les pastilles ou granules (209) sont 
constitute convient bien pour calalyser la r6ductton 
des Qxydes NOx en N2. 

9. Dispositif sebn la revendication 7 ou la revendica- 
tion 8, dans lequel la matidre dont les pastilles ou 
granules (209) sont faits convient bien pour cataly- 
ser la conversion de la matidre caitx>n6e en des 
melanges gazeux de nfionaxyde de cartxme, de 
diaxyde de cart)one et d*eau. 

ID. Dispositif sebn la revendication 8 ou la reverxiica- 
tion 9, dans lequel les pastilles ou granules (209) 
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8ont en titanate de baryum. 

11. Proc6d6 de rMuctbn des Emissions de gaiz 
d*6chappement provenant d*un moteur ^ oombus- 
tioh interne, ce proc6d6 comprenant lee stapes s 
consistant k laire passer les gaz d*6chappement 
provenant d*un moteur k combustion interne, k tra- 
vers un corps (208) de pastilles ou granules consti- 
tu6 d*une matidre resistant bien k la chaleur et 
ayant une conslante dl6lectrlque 6lev6e, et k appli- lo 
quer aux pastilles ou granules (208) un potentiel 
6lectrique suffisant pour obliger la mati^e particu- 
laire contenue dans les gaz d'^chappement k se 
d^poser sur les pastilles ou granules (208). 

is 

12. Proc^6 selon la revendication 11, dans lequel il y 
a aussi I'op^ration consistant k ajouter aux gaz 
d'6chappement un gaz r6actif convenant bien pour 
r6agir avec les polluants contaius dans les gaz 
d*6chappement 20 



13. Proc6d6 selon la revendication 12, dans lequel le 
gaz r^actlf convient bien pour r6duire des oxydes 
gazeux de Tazote contenus dans les gaz d'6diap- 
pement. 2s 

14. Proc6d6 selon la revendication 13. dans lequel le 
gaz r6actif est Tammoniac ou rur6e. 

15. Proc6d6 selon I'unequelconque des revendlcations 30 
11^14, dans lequel il y a reparation consistant k 
soumettre les gaz d*6chappement k un champ 
6lectrique avant de les laire passer k travers le 
corps de pastilles ou granules (209). de fagon k 
charger 6lectriquement la mati^e particulaire 3S 
entrain^ dans les gaz d'6chappement avant leur 
passage k travers le corps de pastilles ou granules 
(209). 

16. Proc6d6 selon rune quelconque des revendicafions 40 
1 1 d 15, dans lequel le potentiel 6lectrique est uni- 
directionnel. 

17. Proc6d6 selon la revendication 16. dans lequel le 
potentiel unidirectionnel est puls6. 4S 

1 8. Proc6d6 selon Tune quelconque des revendications, 
11 d 17, dans lequel le potentiel 6lectrique est de 
rordrede20ldlovol1s. 

so 
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Fig A 

GAS FLOW 100 seem 



DISCHARGE ON NO DISCHARGE 
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